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ArcingA] cathode'>tl ^-^^Sj-b damage7|- ^JL. arcing ^^S<»1 ^dh^ 5)J5.S.'«i anodc^fl Jl^^^ 9l7}7} 
7l-*«>oi 31^£)S1 FED« 

S. 2 

£ 2fe ^ ^'go)) 4^ ^;^] 7flef^ M-Ef^ ^"SS, 

£ Safe £ 221 ^7j) 4:^>S1 ^^oflA^ 7l:&oil ^^^l^f ^s|)o]Ai *r:-]2i s.^^ ^'^^^S. M.<^^^ 

£ 3cfe £. 221 di:^l-2l ^aEioflA^ 714^:011 d^j^lolAis)- ^^fl ji^gs)^ n5lH.2l jg.^^ sg^:^} 

£ 3dfe £ 221 ±:xy3] ^^i-^fl^i 7laa-<>fl ^^i^ ^^^l^}- >isllc.]/,i «J TJil4=l zia1S7l- S-^* -S- 

3E 4a ^ £ 4bfe ^4 i 3d2l ^3^"]]^ ^^^1^^- zie|H.2l ufl^l^Tjl-I- ^^^^^ wj-^oflAi M-^l-Hfi 
£ 5fe £ 3d21 ^^ofl^i D|14^ 3.21^61- ^71^ oi^sl-fe ^^^i 3e11o)>^eo^ ^^1^ 

£ 6* £ 221 ^;^) rli^HA] ^^£71- A]^2llol>5^t!: ^^S-^i, ^;^>2l M-El-i^fe £ 

2. 7^ JE 221 ^;^] >S-# pll^l zi5l^<H) ol7l-s]^ ^-y-'Hi nl-^- <3=^ ^*2l -g:* M-El-mfe zlEflH, 

nelJl S 8a ^ £ 8bfe 22\ ^:^] ^i^^HjA^ zis]B.s^ 7]]o]^ ^s] ^V^(d3-t n,esh 140u m^l- 

340n m<a 3.el = <Hl 80V21 ^7^ uj-El-ul-fe- ^I;^l-«d2l ffl^* ^-El-vflfe £^l-<^lt:1-. 

< H^21 ^ja.«.^oI| cflt!: -?-S2l -^ig> 
1. H|1^7]:^ 2. 

3. ^'ilf' 3'. * 

4. TflolH 4.. 7j|^«. 

5. 71:^6. <a=^ 
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7. ^^^]] 8. i^^ilolAi 
11. «I1^7l:^ 12. ' 

13. ^-a* 13'. 1- 

14. ?ilolE 14.. 7||^«. 

15. 16. <a^^ 

17. ^^3-^1 18. iiElloMi 
19. 1^14=1 19'. 7ll^-^(£E) 

19a. ^7\^ 20. ^lli5i3j(|olAi ^.Dl 
21. ^fl2^3]lo]A-| ^c-l 22. "114^ 3.el:^ 
23. -B-^l 24. E.^'"^ 3i|loliS 

^ ^iTJI ^^Hl ^tt ^^S., ^>^fle>7llfe ol-3.(Arcing) ^S^^^l ^^(damage)* "S-^^IbI-ji aj-^ ^:^>3l ^ 

^(focusing)^ -^14^ IJ-* 4i;^>(Field Emission Device) ^ 3. »f}-# 



E l-ar ^EflSl ^7j] 4i;^>Sl 7)lef^ O.^ q-El-'dl Cf^^oltq.. ^A]^ ^o], 7] ^Xj-b 7) 

*(3')1-<^1 ^^^5)31 o] tOO^-Hl ^^(2) -^"Hm "S-^* ^tt °]-<='l3S.l(2')l-f) ^^^S]<H 5^-2. 

n^, 7l]olE(4)s.o1]^ ^(3')*<^1 Cfl-i-*>fe 7fl^-^(4')7]- ^Vol^^^ (2') ^S^El 'S-f'^ ^^>*<>1 

= ^^s. <a=^(6)-i-<^l •a=^(6)# ^-Hlfe ^^^1(7)7> E5L5l<>1 Siol^^, c>oms.^(2')-2.s-¥-El «J-#s)<H 



ing>^^S^ ^"JI^ ^J^^Tfl fl-'^SjcH 7l:sa:(panel) M1-¥-ofl^i ^^3=1^ ol-^7>i(outgassing) ^ofl 21 

«1-<^ o.^ 7)-i7> avalanche phenomena)sl ^^i discharge) ^'%<^ ^lA 

^ ^^^A. FEA's-1- ;HlaE:^<^ %^ i^:iim(chamber testing) -g-^(sealing)€ FED Bfl^E (testing) 

Ajoll IKVol^Vo^ <y:^(anode) "y?]-^ nflollb J1^^«^1a-1:£ arcing) 7> '^'H'dtq-. <:.>a(Arcing)7l- °^o\\^ 

^<H) FEA'sfil fi^^ ^n):^ (optical microscope )^^ ^#*>^ oj-a-Carcing)"^] 21 ^ =^^i-( damage )ol Tfloje 
7>^^]-e|(gate edge) ^-i^i 'S'H^* ^ ^ Xl^^f. <^1^ 7ll<:'lm 7>^^V5l(gate edge) -^-^o] ^^V-f-T)] slo^ 5a 
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7] nfl*<Hfl JL ^^J-(high electirc field)7}- °17>S|<H -^-^ofl-^i <»>3(arcing)7> <a<Hv+:b ^-^^ ^-^^i^. <*>3(A 
rcing)^ 'a^^(anode)4 7llolE(gate) ^ofl ;^7l^ ^-^^-^ ''io_7]3.S.. 7]]o]B.^] ^<a-o] sjo^ Tflo] 

E A}•S^#(gate oxide) ^ :^%l-f^(resistive layer)ofl ^-y-Cdamage)!- ^?\] ^^la^tl: 7l-^^^^ <y=^ ^<a-ol 

71-^011 icl-e]- c-l^ ^^Ml <a<HM-o^ IkVc-l^S] <y:^ ^<a- '?l7>A)cH]^ o>3.(arcing) 7l-^-^^ol 5^;^^^, 7)^ 

^^VoflA-ls). ^ol ^^(cathode)^]- <y:^o] ^^x^lolA^s. ^^s\o] i^;^^ ^^ofl^-l^ Jl^^J-ofl^i -jV^j 
o^S. *2)-«>fe FED* '^7)7} *7>^^>cf. 



^ ^^-^ ^7]S^ :y--ar ^^1^* 7ll'a«>3i;^l- ^^S., Jl^^ ?17H o>a fJ-^Sl aj-^m 

lJ-# ^^>lr* ^^14^ ^21^1- ^fl-g-*V ^Til •S'-i' ^ ^^>S1 SL^^^ ^^^-^r ^1^ 



^7l<4 ^^^«->7l ^leH -S- ^'^•Hl ::iels* ^fl-g-*}- 4i^Vfe, <a^*V ^ji 

cfl^tslTl] ^ 7l^; ^V7i Hfl^ 7l^^Vo)l iSs^olH ^vo.^ ^A^€ ^^1-; -^7] Ufl ^ 71?!: 

^ -S-^^ -^J-<^1 £is)<H -5-^*^1 "a^tt o.^ i^#£l7fl ^>fe Sfe ^<a# ■^^^] -^^7] •§■ 



7]- JI. ^7] 7]^^ 47fl^ 7>^J-^1-e1 ^ -^7] i^U^jolA-l it:-l7l- ^>3£]^1 7>^J-^}-h1 o^] ^ ^7] D|l4l 

S>7l ^l?!- ^7.}7} ^O] H>^2!«1.cf. 



•a^tt ^^-i- ^^s. cfl^£)7ii «fl^m ^'a 71^ ^ «fl^ 71:^; ^71 7i:e- ^se^oih -^^.^.^^^^ .§- 

S*; ^7] l-l-ofl s]eH ^<H1 T^l-o] 35.^-1-; ^>7l ^^ 7)^ >a-7l -S-^l-af a^Vsj-fe »Jr^^2] 

^^^o]S. ^O.^ "y^^*; -^7] <&^^ ^CH] ^^*fl; ^ ^7] TllolSSl- ^V7l <y:^S. AVol ^^ofl .^V7l 

7fl^Y7} 1^14^ :n.e)^;» ^u]^ ^7l| ±7}5] ^^^c^] 5Z<H^1, (7» ^7] hH-S 7l^ ^Ml ^y- 

7] -g-^. ^-^If^, TflOl E 5^ °l-<^la.S.^** ^^i^}^ ^a^h ^7] 7]^ ^Ofl <a=^* ^ ^^SflS. ^A^S>jI. 

^ ^ofl ^7) ^l^^*>«^ ^ 7ll^-?-i-e>l ^71 «3=^*3l- Jl^Al?!^ ^ (C|.) Aj- 
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^o] al-^^jsl-ji, ^7) iiel = ^ y-oV Sife ^1171§>71 ^71 ^e^^* o)£l 

4i^^*>^ 'a;^!; 5 ^71 1^4=1 nB^S-i- o] nEi:= ^sfl 37I e ^ 7fl^ -fi-e^ 7] 

^/foloi] SOO-SOO-C Al-o]^ ^SoflAi 4iA^^ ^^>^ ^7^1 c-^ i^s->^ ^jo] a>^3igH, ^^7] nfl 

^ *#-¥-7]- ^'^S\^ ^7ll-?-» ^HS. t§A^s|i:^_ ^7l (4) ^^ll'-ll^i ^7] ofl-^ Zl^^^ ^7] TflolH tfl^j:^ ^j" 



£*K ^ ^^o\] oXo]A]^ ^V7l (u|-) c1-7)l^, (M-1) 5}-rfl a.<y^S^ _a.^^ is|)olAis. .M-^nl^^^. ;.fla}-§>^ Ai U. ^ 

(14-2) >a-7l 71:^21 <a:^ 7>^A}slo,i ^V7l ^xsHojA-l^ Jl^^>7l l^lr* ?>fe ;^llisllolAi ^c-lsf ^12 
-t-Dl ^ ^7l Dil^H ZLelSfif o] zielsoil ?l7]-«>7l ^^>* ztzt lrOl7l ^t!" ^ 

A^^l-^ U. ^^]; (14-3) -^1-71 Dll4=l nel^l- Aj-71 ^%^y'^ ^1-71 7l^|:Oll ^^Al?]^ U. Cl-;^);S. ^ 

^■^m, ^^7) (U)-- 2) A-^ti. Cf^loflAi ;!.))l>;iE|]olAi ^Cife <a^l^^^ ^^^SH, ^l2i3£]]c.lA-1 ^.C]^ <^7llS 

^Aje>C^ t!-7|| 'S- t!:7llSl isDolAil- <^ oj^^S. bI-O^ ^7] ^]l:i:,^]o]A^ tdS] ^ Al-OH ^7] ^Sllo]Ai» 7] ^ Jl 

^1-71 >i2llolA-1s. ^:^^lo1) cfl^d^^ ^tAl?l31. >a-7l (q-2) A-^y ^^^loflA^. ^7] £<y=2l iffl) o] A^ ofl A^ ^ofl 

^o]^ dl, 7}^r3i]o] ^^^S] ^o]* d2. Aj-71 -§-^011 ^Sfloj^ ^];,l^«.o^ d3e} Pfl, 

-^7] ;Hlli3^1<^lAi tc^ ^ ^71 ;Hl2^3|lolA-l #c-loflA-1 d2S. ^a^^u^, ^7] ^d]^ d)]4^ zlhIssI 

^Aj- a. 14 -gAj^ ^Ji_ dl+d2<Hl *1l'3-g>^ ^o]S. ^A^^l-o^, >^71 (14-3) A^ U. T^:^]^, (14-3-1) Aj-7] 7) 
^2) <?f^l-cHl Aj.7) ^D]]olA-1-i.oj ^7) P)14=| 3.e1:^2^ ^711-^<H1 ^7]^^ ^ JL^^-g- 2||oliiiES. 

£S«->^ A^a. cj;^]; (x4_3_2) ^V7l :3i;:g^ Sl]ol>,E7> ^7] ^7] HS]^^ 7\{^^S>^ ^7] <a=^^^ ^1 

Al7l^ Ai U_ ^^]; (14-3-3) ^1-71 ZL^B.^: ^7] Zl^B. ^7.}S]. ^7]^^S. '=im^]7]7] ^ 

A^ 3Ei)oi>,Es. ^V7] ±c-1 ^i-oil ^tl -^^71 nil 4^ iie]S2] 7l-^J-;^l-e)2}- Aj.7] ^71- *t>i ^^oll :£is>^ 

'H-y. S^l; ('4-3-4) ^7) S-^iAj sfllol^E 100~250'C<>llAi ^^-7] 7):^^ ^2:Altl >4#. 300-450*0011 



a*, ^7li4 ^^^sl-71 «»fl 4# ^e^s.♦ ;*ll-8-t!: ^Til ^7\^ "S-* S 

'S-'^^, -a^^ ^Jl Cfl^5)7fl Hll^l^ 71:0: ^ Ufl^ 7m; ^7] Hfl^ 7]:^ ^Hl ^;Sel-ol= a^Vo. 

S ^^^^ ^71 ufl^ 7m ^ >S-<H1 :£iSlcH ^7] ^^ol o^^tl: fl-^l^l o.^ ^^fe 

^i-a^; ^71 ^oa# ^ofl ^7l -S-^*3l- M^M^ ^^Hel-olS. ^0.5. ^A^5)o^ >^7l cfl-f-^l-fe 711^-f-l- 

711 olS^; -^oM **<^1 S1«!1 Aj-ofl ^A^^ P>ola^^*; ^7l 7m ^^7l ^^-f-^ SL^^HV^ 

>8-^si >iHefolH 'S-^.s. afl^^m <y=^^; -^71 «a=^ir >a-<»il ii€ ^^^l; ^ ^71 TilolEsi- ^71 <y=^-i- Ai-oi 
SiS^ ^1-^ 7'^^^7} ^A^^ ul]4=l ^els;# ?i;^l ^t^V^ 'i'-* ^7^1- i^^^J 51 -^^i. (71-) ^1- 

71 TflolB-^ll 70~120V21 'y7>Sl-Jl, ^1-71 <a=^oilfe IKV o]^2] ^-y-^ ?l7>Sl-fe ^7^1; (i4) ^^71 D]141 nelS 

°11 ^17>51^ ^o]-^ -100V~300V5. i^*><^ ^7l n>ola.S^ o.s.^E-1 ^7.} ajS^ al^ifi^ #^ 

^Til; (I4) ^14^ Zl 51 soil 'y7>Sl^ 7>^«>^A1 ^^o^ 7W^ #51, olfil- ^ahi ^ 

£1- al3^5l-o^ ^7l ^14^ :asl^i4 TflolH ^>^(d3-t™esh )* »^l-fl7>^^i, &^}^^ ^(image)^! -Uj^ 
£ ^ ?lS7l- si 21^ 2:^* ^;^];lr i^^l-fe ^* ^^^S. t!:'4. 

t'g'^] 5i<H^i ("4) ^^HUi, ^7l Dii4:i rzelssi '?l7l- ^a^^ CVS. *1-Ji, -^-71 i=ll4^ zxelsfil^ TflolH 
^V^(d3-Wsh )^ 100 UL m 2i^ar]-^ ^ol H>^a)s>t4. 
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^ i^if of) 4^ ^7^1 i:^!-^ 7l^a^^S.^ 7l#S] ^d^l "J-* °>^7HS 71^(15)4 aflig 7] 

^(11)* ^Hl5)-Ji o]^ Aj-olofl isilo)A-1(i8)# Hfl^l^H "a^t!: Hfl^ 7):^(11) ^Voi)^ ^ 

^B]-o]^^^ ^^(12)1-21- ^-af^dS) ^ ^^(12)4 ffi:x>«>^ sj-^s] iEe}-<»l= 7ll<^lH(14)*-i- ^^>S. ^ 

^^(12) -^3] ^<^^(i3)ofl^ t(13')*^ ^-^J^l-JL f] *(13')*"H1 ^^11 ^t-^ -§-^(12) -^Hl^ oj-ola 
S.^(12')l-1- ^Hl^H. 7llolE(i4)^oi)^ *(13')*<H1 cfl^^>fe 7fl^-¥-(14')* ^1^ 7)^(15)S] 

vfl^ cfl^-a ^<^1^ ^^(12)21- asHl-fe iSel-olH ^^.s. <g:=.(i6)s.ol ^A^5lJl, <il=^(16)-i- ^<^lfe ^^9" 

^1(17)1- ^Hl*V t+'i}-, 7llo)Efi|. oj:^ A>o]<^l D>ol3S^(12')^S -?-E^ ^^^l"*-!- ^flo^^)-^ 



<^1^ ^-8: ^^d* <^>3 '^14^1 ^^Vfe, :£ 2 ^ £ 4a«11 5.^]^ »}si\. :g-ol, ^, 

^,^(R.G,B)'^21 1 -i^^j-Ccolor) ^^S. 7fl^(open)^ o^eflol afl^Carray pattern)* 7>^lfe nl)4^(metal me 
sh) ^iBl^l- 7llolS.(gate)^ ^t^(anode) a>o]<>i) ?^o^^o.s.^_ -100V~300V ^<a-^: tl^^cx^ 

7flo]B 7>^;^>2^(gate edge)-^ ^7l<9-(electric field) Sir**! 3l-<»>;^ <»l-a.(arcing)-l- alJa^ ^ «o^^l«1-:n., oj-a 

(arcing) ^^5^] ol^(ion)l-o) cathode )<^1 ^^(damage)*- ^7] :?io11 nfl4=)(metal mesh)<^l S.^s]o] s] 

■T- ^^)(ground)S. mW/fl ^^5.-5*1, o).3.(arcing)<Hl Sitl- ^^(damage) ^ <S=^(anode) ^-y- "^^7} -§-^ 

(cathode)<Hl ^7>slfe ^71^^ ( damage )<^1 «<}-^l€^-. 



o]^^^ ^Sr ^7i] «J-* ^^^^ ^1^. 

'd^, £ 2^] afif ^ol, BfliS 71^(11) -^i-o^] ^^(12) ^ Field emitter arrays(12')« ^^i^Vc]-. ^4°ll 

t!- ^(Etched tip) 'S-'S«>1»4 i^SCSpind't)^ AS. ^}<^]3.S.^(12')-i: ^^^^-^ FEAs(Field emitter arrays) 
» «fl^ 7m(ll) ^ofl ^A^tt^l-. c^7lAi. Dfles^^ <H SI (Matrix adressing)^! 7}^tt FEAs<^l^ ^3] 2 7>^1 aj- 

cf-S-*^. ^Hl^H ZLe|S.(Mesh grid), =ii^<>l>«-i (spacer) ^ ^^^( phosphor )7> ^-l^slol 7]^-g^ 
^-^^ ^^^S. ^^i^t^. 

S. 3a<^ S.^l€ ^o], ^^^l(Phophor) ^ 1-^ iillH^i(black matrix)* ^-^^^4- 7l^(Anode 

plate)(15) -^o]] ^^-^ sflE]^ (patterning)^ ^ ^7l'^^(EIectrophoretic), (screen printing), ^ 

elB)(slurry) ^^^fl(phosphor)(17)« St!-. 1-^ Bm^=i(black matrix) ( a] £a))£ ^^s^ 

•S-"^ '^-^^Al^rV. "a^^ 311 ^( Anode pattern )<Hlfe ZLel:^(grid) ^^(22)£ i^s)<>1 S^t^. 

S. 3b°fl £A1^ ul-fi)- :i3illolAi (Spacer) (18)» ^^^^-cf. ^^^1 ^ 1-^ ^-HSSjii -g-^^l 
7)^(anode plate) ^ofl isllolA^^ c}.^^)- ^o^'^AS ^^^tf-i^. 



£ 3aoil H><4 :^ol, 7l:er(15)fil "^^aa 7>^^>eloll ifi|]olAil- Ji:^^!-?) ^ s}- i3E|]o]A^ #C-l(spacer hold 

er)(20, 21)# ^^n<^]'^^ *n-1(Spacer holder)(20, 21)<^^ ^J^ojA^ (spacer)* ^'ll- ^ Slfe l^*-8- ^ 

^^Al^c]-. i:3|lolA^ *tH(Spacer holder)(20, 21)fe -f-^^l -^2^^ ^^^^^ ^^Ife ^ 700|i mS. m^^o] 
'^i -&t:-](20)fe "a^l^AS. ^-^^SH, ;^l2ri2ilolA-1 *Dl(21)fe ^7l)S. ^A^£l<H ^7)1 'S" tt^fl^ :fi5ilo)Ail. ;7]* ^ 
SiS^ ol 1^ >^>'^H1 -ar^n] ^(alumina) ^fl^^ :±:3fl<^l'H (spacer)* 7]-f:iL :fi3^o]A-l (spacer)* ^^*ll(17) 
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<^ ifl^H ^«(align)A]^cf. >i3^1olAi(i8)fe 5. 3bofl ^a]^ :^o] S.<S=o.s ^-l^^cf. ^, ^3^1 (18) 
^ o^^■ ^sflSi^ ^l^l^^(dl), 7l-^T:-ilo^ -y-^^(d2), ^^(cathode)'^l ^*fl%[^ ^l^l-¥-§(d3)^S ^^'^^ 
oicK z|-z|o^ 7] ell- £ 3<^1 £A)^ H>2f ^o], dl,d2.d32l-3l sV^, ol ^^(cathode)^!- ^t[7\] « ^l^l-f-^s] Tie] 



>H|'5«8, £ 3a<^l uj-a]. ^o], D)14^ n5)s(Mesh gnd)(19)^ ^^(22)^ z]-^ *o)7l -^e^ *c-](2 

3) ^ ;H11,2 riisno]/.^ 4e1(holder)(20. 21)* ^A^^Vt:)-. n>-<a ^c] Si<^l °fl4=l 3.elS(mesh grid)(19)sl- =LS]}^ ^ 
^(22)-!- ^'?icf^ :i3^1olAio^ cf^l-s. -ytl^ 91^<^(S. 5%3z). ::xel:^7> *|<H;^<5> o]^ s] 

-&D](holder)(20, 21, 23)* cf-g-^l- ^o] ^A^^n].. 



^^°\] SX'>\^^^ ^]'^ zi^^ ^^(22) 3}-^ S--^)^ ^^I^H ^e1:^(mesh grid)7l- iS!) 

olAi Aj-o^i ^A^^ nfl sfl'g-*]-^ ^o] s_ dl+d2'^ ^ll'S-*}^ ^A^^c)- c)-g-o^l, 4it:1- A^3^(soda lime) 

1- -^sKGlass) ^fl^* AV-g-^t-^. cl-^oll, ;^111,2^i5))olAi *c-l(20, 21)<H1a^ ^a] ^ic.]^ d2S *>c^ >i2)1o1a-1o^ 7HJ- 
Af£|7l- l^'H) 3^ 77]'i3^ oXs.^■ ^JL. *ci(20, 21, 23)* 7l^(15)°fl nfl°flfe 2|)o]^e( 

paste)* Al-g-Sfc^ 



i-il-5<l|, £. 3c<>ll E-A]^ H>s)- v\]^ ^E]H.(Metal Mesh grid)* ^a^^c].. Dfl^^- zie];^ 

S] 7fl^^ AiEflole|>; 7j-(stainless steeO^l a^^(Suss) £fe tl«l-(Inva) 7j-* A}-g-sl-t:f. oia>(Inva) 7j-^ CRT ^Hl 
3iAl Alls-f D]->i3.(shadow maslc)^. iio]^ ^fl^S.**), ^^^;^1t^7> -ai^ A^£i^(Suss)<H) u]*)-<^ ^-fl o]^ c> 

-S-SJ dtA^ ^^Alofl ^A^S]-^ ^-§-^* ^■^] ^^^<^]^. nl-21-Ai, Inva7j-^ cfl^^-g- FED>il2:AHl a>^^c1- 

4;^ FED;^2:AHfe -i-^S-fi) suss7j-£ 7}^^t]; 



at!-, 1^141 nel^sl 7fl^^ 3fl^^ E 401] £Al:^ n\s\- ^o], 1 :£je(dot) 3.7]^ ^1 71)^^(19')^ <>| eflol (array )S 
^-^^^ti:^. 7]\^^ ^ Dll4=l £H(mesh dot)(19')°1) ^^^1 ^'^(color)(17)ol ':fl*^4. 3c°11 £A] 

^ al.<4 ^o], Ax2llolAi(spacer)7l- -g^]^ ^^(cathode) ^ <a=^* ^l^l^fe A>ol^(size)«H] ^fl'^'^V^ 

■¥-(19a)* ^A^^c].. zielS(19)Sl 50~100u mS. ^x:!-. 



nelJi, :^^e) jil-^a 9J;Alsl ^^<iflAl ^-i-cH^ ifl4^ iiels.(Metal mesh grid) ^fi"S-^<*1 'd-<»> 

7>^A^<:,1 oj^, oil- AV^^l-Tll S)^ i:!-^ 4iA^ -g-^ f^ofl ofl-^ =L^^^ ^"t^"^! "a*^^ Sl^^f. 

Ai. ^4iAj(pre-firing) T^^cf. ^, ^^141 ^b1^* ^^14^ ^e^H. 37] ^tif ^^V e -^e1 27fl Af 

*1<H) ^'l^qi^JlSOO-SOOlC Al-olfi) ^£ol|Al 4iA^* ^^A. <»1^7fl =L^^ ifl 'd-<»>S!lfe ^^-§-^<^l 

X[^7^^.^ diAj ^ofls. 3|^(fiat)^ ^^*- ^ Sicl-. 



4-8--^^, Al ^^Kdeposition)* ^a1*>^e11, ^^-^ =^ nel^fe ^^"^7] ^^o]"^. ^s] 

4^ o^'^oll a^(coating)^t:l-. <^1 ^5^^ Sl^^. 



n]--^^. 5. 3dofl S-A]^ ^o), rLBl:£(Mesh grid)* 'y=^(anode)2l- 7l:^<>11 ^1-A]^nf. °i 

x-j, DilA| ::Lel:E.(Mesh grid)al -^f^ofl cflt!: ^^(alignment to anode)* sl-fecfl, ^^"1(20, 21, 23) ^Aj 7^ 
€ 7l:S-S) <y:^(16)o11 Dfl4=| nB)E.(metal mesh grid)(19)* ^7].?^ :^ Jl^-g- 3llolii:E(paste)* E 
i^q-. 2l|oliE^ ^7] -^Eflo)]^ ;a£7> Sl-^S-S. o] nfl, B)14=1 =L^^% ^ll(alignment)AlfJi:f. ^^(Alig 

nment)* a1?1 if.^ %^6\ 5. 4a ^ £ 4b<^l £Al5)o1 ^c|-. o^=s\ ufl^^ ZLB)JE.fil ^^o] ^^4-^ ne| = 7]- ^ 
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^ 7]^o\] 3)|ol^Eofl o^s)) ji^S]^, H soil 5EA):g ttj-fi^. ^o], d|14^ ^^(22)3)- Dfl4^ nelH.(mesh grid)(l 

9)* ^71^ •a^-^l7']7l ill ol>;E(Conduting paste) (24)1- t^#<^], 7l^s| 

(drying) ^ ^HoI^e (firing Paste)* :ii'^^^>7l ^^^^ i^l 100~250'C<^1 ^'3 7)^* 

^d^rAl^ cf^, 300~4501C<HlAi ^^-i- ^-^Itl-T^. 



'^^'Hl, nl-o)a^^(^c oiin)E-l oje||o))^o) ^Aj^ h))^ 7l^(ll)s}- ofl^:) iiejH.7}-^^^ 71^(15)* 
^y']^^^ FED* "Sfecl-. 

olsf ^-8: yj-'S^^ <a<H^ FED^ ^;^>5l (Focusing)* ^, dixl-7> ^^^^1^ ^^JE 

(Color purity) ^ ^£(brightness)l- S^eV^cfl, cf^jJl- #-8: Si^^r:^. 

'ji'^i ^-y-^ 5 "^f^ofl y7i-*>fecii, TfloiHoii-^ tf\^ 7o~i2ovsi ^<a-* 'ii7>5)-ji, <a=^o)]^ ik 



c->-S-"^l, °i)4=) ^e)H.(MeshGrid)S^ :5i'a-^ -100V~300VS i^^H S^^fi^ aVol^.^^ (microtip)-5.S-?-El ^j-l-^ 

HI ^^(beam Focusing) 3::^* l^fei^ Al-i-2j|ol^ ^^S.^ S. 6<^ £^1^ ^o] ot -39 — 40Y3] 
=LB.]^ ^SJ-'Hl^i cfl^^^ ^^}^o] «%t(deflect)sl<>|, FEA's ^^S. ^^0} ^o_x^, rts^^sl z]- 5.:^ ^fl 

^(dot pattern)^! 7]3] ^f^^-i: ^IM-fe ^^}% "dol sj)<g- ^^sfl (phosphor)* 7>:^s>7fl sjo^, A^^£(color purit 
y)7l- #<*W7ll ^cl-. ^^1 ^^-^ ^"i}: ^sj.^ -lOV-lOV ^HS) nfl^^l zlsIs ^«g-<^A^ ^^s] 'i^^i(co 
lor purity)* ^* ^ SlSlJcl-. 



i4-S-<H], ^o] v\]^ =LB]^o\] ol7>£l^ ^-a-i- 7l-^§M ^^2^ -^^^(color purity)* 7}:^]^ 

* ^ SI^M-, <^l2f ^^lofl ?l:£(brightness)* Jl^s1-<^<^> ^4- ^<^1 fli* Jl^t!: i 7oll 

x+Hl-\} ul-sf ^o], ziel:^ ^Ji-a^ VgHd (grid voltage)-^! "^f^ I a (anode current)* #5^^.^. ZLB]^ 
Vgrki (grid voltage)o1) nj-ef^i "Jf^ I a (anode current)^! ^o] ^^^* ^ =^ Sit^. iJ:^^^ ^o] -^^£(0010 
r purity)* ^7l^«1-<^, V g^i^ * 7ls) OVS. '?l7>§l-7fl E)^, la ik°] ^°}^^^ 2kVSl Jl^<a-oflA^£ ^sj-^ ^Sl- <g 
7l <^^4. ^^£(color purity)^?- *|£(brightness)* -^a].^] '^7] JlB^£lo1;^o> 7pJ- ^^tb ■?! 

^>(factor)7> -g-^ Dfl^H nelH.(Metal mesh grid)^4 FEAs(Field emitter arrays)2l Tflolm^^ tIbIoIc^], d 

3(£ 3b ^a)-t„,esh (£ 5^3:)7]- ^^Sm. <^7lAi, tn,esh ^ ^1^1 OLS]S.S\ ^^]o]z\. ;£ Sa^fl M-E^M- 

ol, d3-t„,esh 5t ^ ^14=1 =L^^S^ TflolS 7lel7V ^h*^^ ^x>2] ?l)^(e-beam tra 

jectory)o1 ^ Si^. ^. Sb"!] uV<4 ^o] 7lE)7> 340|i m ^^o]^. FEA'sSl n|.o]5LS.'go)lAl 

^sj'S-^^S.-^-El 30. ^S.S] z^^S. 'S-^S)^ cfl^^S] (trajectory)^ ZL3l^* 

^^^1* 7}^^^] o]^^}^ ^^^1 (phosphor)* 7}^^A] ^^^^i, feds. S.^]^^ <^^Himage>2l ^ 

^£(color purity )7> 

n^-efA-l, >^^s.(color purity)^^ ?l3E(brightness)* -S-Alofl JL^^ zie]^ ^-y- ^ d3-t „esh ^-^^ OV ^ 
lOOu m ^£71- J^^iojc^-. 

^^1 rt^^l- ^fl^Al<Hl^ Tflolss}- 1^14=) ^ets 7J:S] ^-M (leakage )<^1 ^371^1 ^o] ^ 

^t}t^. Dll4=l(metal mesh)^!- TflolEcH] oi7i.E|^ ^<y-o) cfsHS., o] 7l2l7l- ^o>:^ofl lIl-e^-A■^ ZLS]^Si\ ^ 

::iel^* 7l:^o11 ^^^7] ^o\] «fl4=l ZLe)H.<^flA-] 7]]o]e. ^^-Hl Si02^^^<^M. #sl<^l°l 

= (polyimide) -^s^ ^<a^l-i-l- ^V-g-^H °1l4=l ZLe|:^£l ^^ofl (coating)^^^**!. ^** ^ 
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ol-y- -a-^tl- Hfsf ^ 'ir^'^l <4€- f>3(Arcing)ofl «]■ damage «oM*>i ""^^ ^^>^ ^ ^(focusing) 
■k £2)-^^ ^14^ rz-e^J^l- ^fl-g-t!: ""^W :t;^KField Emission Device)^ "^^^ ^\o]3] ^^Vofl oj:^=. 

ArcingA] cathode<Hl ^^^s]^ damaged} ^3., arcing ^^^-^l a^dfci^ s\B-S.^ anode"^] Jl^'^sl °l7\7} 7} 
-^sH FED* <a* 9X^. :ielH.<Hl "il^Vsl-^ ^<a-* beam focusin 

g»l 7>^«1-S.^, ^ol7l- €^ spacer* ^ic^el-S. display color purity 7> ^^l^^^. 



(57) '#^1 
1. 

Hfl'S 7l^ >a-<H] AJ-^S. ^^1-; 

afl^ ^ £iS|<H 'S-71 #^^1 -a^^ fl-^^ AS. i^#.5l7ll S>fe ^1-* ^<?i#; 

^J-71 ^91^ ^7l ^^l-3Bf JE^V^Vfe >iEe|.c.ln ^^^5)01 ^71 **<H1 tfl-g-«|-fe 7fl^-¥-l- Til 

^^7) 7l:?l: -^ofl -^^-71 ^^1:3!]- ^^s] ^B.i^o]^ ^^S. Bfl^i^ <g=^-l-; ^ 

^71 <a:^# >a-<»ii £5L€ ^^^];» ^Hitt xt^M saoi'H, 

1}-* ^^V. 
2. 

>H11«J-<H) Si<=H^1. 

Aifi^ ^^oiiAis] =-t^«.7> ^-aslfe ^711-f-* ^s.^ ^^i^ dl^K 
3. 

^J-71 rLe|jE.2l >a-7l 7i)oiH cfl^^ ^^flfe ^^^s. ^Til 

^^■^ 4. 

^11^ SEfe ;M12«<J-<^1 Si-H-^i, 
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^elH^ ^Efloiel^i 7^o_s. ^^^^ i}^ ^7)1 i^^K 

5. 

^7) >i5i|olxi^ 5J* ^^'^^ *>fe ^Til 

6. 

171- ^zj-SlJl. ^J-7] 7l:&Sl 471)^ 7l-^;^l-el ^ ^J-7] iSilolAi ^i:i7l- ^^^5)^1 ^fe 7l-^^>2l<Hlfe ^o'-7l ^1 4=1 

*>7l flt!- ^^>7> ^Tfl IJ-^ 4i^>. 

7. 



^^^^ Ib^* i^^^Tll 7]:^ ^ ufl^ 7l^; >a-7] ufl'S 7]^ ^i-<Hl ^E^I-olH -y--^^ ^^i!^ * 

^■t; ^0^7) 71^ ^ ^^1- £isi^ ^1-71 -g-q-o] oj:;^^ *m ?.^^r ^<g^; ^c)- 

H*; ^^-71 t-i-<:H) sjsii ^J-ofl i^V'^la.s.^-i:; ^7] 71:^ ^i-c-il ^7) -S-^l-^l- in^V^m «o^%1=Sl 

i^iHel-oliE "^^s. ufl^m ^^-71 <?f^* ^«>fl ^^^1; ^ ^7] 7lloiE^>a.7] oj:^s. a>oio^ ^^o)) Aj.71 



(71-) ^7l Ufl^ 7]^ -S-ol] -^71 ^-a*. 7fl<^lS. ^ '=>^m5.^-i:* S^JsVfe ^Til; 

^'-71 7i:& >s-<>)i <y=^# ^ ^ -^l"^ ^7i th|4^ 3. 7ii^^-i:oi a^ 

71 <a=^*3zl. jl:^^.]7]^ ^^1; ^ 

(4) ^71 (7H ^ (1^-) ^:^<^^^^ afl^ 71:^31- ^^7^* ^^^]^ ^^;» 

i«-^l-^ ^^1^^ ^^1 

8. 

^l7«J-oll Siol^i, 

^J-71 ^;^HlAi ^^7l nel^si zl- 7)1^-?-^ -^71 ^ <atH<as. cfl-g-Ei^^ ^^^^ o. 

S. 'S-* 4i:!^>s1 ;ql3l- «J-^.(i^l^ n5l^(19)2l -f-Tllfe ^ 50~100n mS. tt^f.) 

9. 

^71 ^TlHlAi, ^71 nel^fe 'J-oV -§-^4 ^l7l«>7l ^eW, 
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500'C A)-olsi :>^A^^ t§^}^ ^^V,9 

10. 

11. 

^s] j^^d\]A^s] =-#-¥-7]- ^-ysife ^i7fl-^» ^^^^ ^^S^s. it^Vsl yj-'S. 

12. 

^1-71 (x4) ^V7l Dfl*) nelJ^a) ^7) tIJoIe tfl^^ ^g-oi] ^^^s^l-^ i^^V^ ^* ^ 

^'0.5. s]-^ ^;^] Bj-^ ^^1-5^ yj-i^. 

13. 

(1-1—2) ^1-71 7l:&S] oj^^ 7>^7l-e)o11 ^^-7] isHolA^^ Jl^*f7l ^ ;^]li2i1olAl ^]2:i3f|l 

^7] 1^14) ^71 ^71 7l^ofl ^^-^l^jfe A^a. 

^^-2-^ 'S-S' :t^>Sl 

14. 

;H113^<H1 Si'^^i. 

^1-71 (q— 2) «. 'a-^^l-^Mi Aj-71 ii^lojA-l -frels. (^^Ife ^ 700u mS. ^cf) ^7l ;^l:i3^1<:>lA-i Jf-c] 

^7] ^fll^aflojAi iC^o^ ^ ^}o]6[] ^y] i3^1olAl» ^l^Jl ^7l iJ^lolAi* ifl^H ^^^l^lfe 

e>fe aj-* :ii^V^ ^1^ *8-'a. 
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^t'^I- 15. 

^^^l-fe ^^'^^ ^1^1 Mj-^. 

^^«J- 16. 

^ll4*oMl Sl-H-^i, ^oM (M-2) u. ^7^)o1lA-l, 

^7] a<y=Sl i2)lolA-]o1lAi oJ=q- ^6\] ^^o^^ ^];.] «.^o^ ^o]* dl, 7>^lHl2] ^o]^ d2, ^J-7l ^q-<H) 

^sflSi^ ^0]^. dsel- % -^-71 *c-]^ -^M v\]^ OL^^s] cj-x]. dl+d2°11 sfl-a- 

*>fe ^^]s. ^^^*>fe ^^'^s. I}-* r<t;^Vsi ^12)- 

17. 

^113«J-^1 Si<H'H, (M-3) 1&7|)^. 

(1^-3-1) ^71 7l^Sl <?f^#ofl >g-7l =iDl]olAil:0^ ^^^m. ^7] ,^14^ zl^^9\ ^7ll-^<Hl ^'l^-l ^ 

(M-3-2) ^'-71 Jl^i^ s\]o]^^7} ^7] x^]4:| zLel^sl 711^-?- iil- ^V) <y=^l-* ^^1^1?)^ A-] Jd ^Ti) ; 

(M-3-3) ^'-71 nel^l- vi\]^f\ zl^b. ^7.ys}- ^7iaj o.^ '^^^]7]7] ^^V^H D|)oiiE^ ^^-7] 

*C] ^j-ofl >^7l Bfl^ Zl^^S] 7}^^7.}^S\- ^7] ^7.} -^7] ^^o1) ^i^Vfe W. cf^j; 

(14-3-4) ^V7l £;5}AJ 3El]ol^;E 100~250t;<^-*1 ^7l 71:^4 ^-B". 300~4501C'MlAi ^ 

i^sl-fe sVfe •S-'S. 

18. 



^■1:: ^7] Bii^ 7i^s: ^ ^^1- ^c]] sisicH >a-7i ^^o] o^^^ ^^^o_s. ^-a*; 41- 

^-i-ofl o)sfl i^^^ o.^ ^o\] ^A^^ T3].ola.S^*; a^V71 ^1^ 71:^- ^°)] 51^>^>^ "J-^J^^ 

iHel-oiH Hfl^l^ "J^^*; ^7l •a=^* ^a-ofl £i€ ^ ^7] 7l|oiHfi}-^7l <a:^# Aj-ois] ^^ofl 

7jl^^7> 0)141 zielH.;* 4i^l-sl •a-* ^^1- S.^^^ «J-^<^1 



(7>.) -^71 TflolEofl 70~120V21 <a^-S- '?l7l-^>JL, -^71 -y^^ofl^ IKV o]-^o] ^o^^ °17>S>^ ^Tfl; 

(uf) ^V7l Dil4:i ^ejHcHl <?l7>Hlfe -100V-300VS. S^«1-<^ -^7] ti>ola.s^ AS^E] ^:^} 2I 

^fe >a:^l; 
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113|*H ^14^ ZLHl^fif Tflols ;^o^ ^V^^ (d3-t„,esh «K^7l-^Ai, ^^15]^ <^^(image)a] ^^^5. 5J 

^£7> ^^<?l 2:^-S- ^fe 

S^^m ^* ^^-^S. sl-fe ^7)1 dt;^)-^ :5i^> i^l^a l}-^. 
19. 

;^118*J-<H1 $X'^^^. 

^d-71 (4) ^^lofl^i. ^1-7) ^1^ nel^Sl 'y7> ^og-^ OVS. S>al, ^71 nfl^^ ^5^ = 21- n]o]^ ?>Sl ^V^(d3-t „esh ) 
■i- 100 n m S^«>fe ^7)] f}-* i^>2l «o># ^^1- iTl^l «ol-'S.(ol ^^^J-e] ^1==^ ^ <Q:^JL} 

1 




2 
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